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ABSTRACT 

Carbon fiber reinforced high temperature polymer matrix composites (PMC) have been 
extensively investigated as potential weight reduction replacements of various metallic 
components in next generation high performance propulsion rocket engines. The initial phase 
involves development of comprehensive composite material-process-structure-design-property- 
in-service performance correlations and database, especially for a high stiffness facesheet of 
various sandwich structures. Overview of the program plan, technical approaches and current 
multi-team efforts will be presented. During composite fabrication, it was found that the two 
large volume commercial prepregging methods (hot-melt vs. solution) resulted in considera y 
different composite cure behavior. Details of the process-induced physical and chemica 
modifications in the prepregs, their effects on composite processing, and systematic cure cycle 
optimization studies will be discussed. The combined effects of prepregging method and cure 
cycle modification on composite properties and isothermal aging performance were also 

evaluated. 


This is a preprint or reprint of a paper intended for presentation at a 
conference. Because changes may be made before formal 
publication, this is made available with the understanding that it will 
not be cited or reproduced without the permission of the author. 
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Objective : 

Evaluate and develop carbon fiber reinforced high temperature polymer 
matrix coniposite (PIVIC) materials and fabrication technology suitable for 
manifolds, thrust chamber backup supports & attachments or turbo-pump 
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Hot-melt Prepregs 
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Acid Digestion vs. C-Scan 
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Isothermal Aging @ 650°F up to 400 hrs 

> Residual Properties: physical, thermal, mechanical 
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OM Cross-Sections of B-Staeed M40TR Prp 
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SEM Gross-Sections of M40JB Composites (Waterjet-Cut 
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X-rav (25k V) Image vs. Degree of Wettin 
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T650-35 Panels w/ Solvent Wet-Treated Prenre 
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Overall Program Plan: the Effects of Interface Wetting on Composite Properties & High Temperature Durabilit 
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Void Content Chan 
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quality: Fiber-resin interface wetting controlled by solution 
viscosity 

Poor wetting resulted in severer property degradation. 
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